BACKGROUND DOCUMENT

Review of Waste Management Practices and Compliance History
at Nuclear Power Plants and Other Entities
that Generate Low-Level Mixed Waste

Prepared for:
U.S. Environmental Protection Agency

Office of Solid Waste
Permits and State Programs Division

Prepared by:
Hazadous and Medical Waste Services, Inc.

and
ICF Incorporated, Inc.

*** FINAL DRAFT DOCUMENT ***

October 14, 1998

VOLUME |




TABLE OF CONTENTS

Page
Volume |
EXECUTIVE SUMMARY . . . e i
1.0 PUIDOSE . . e 1
1.1  The U.S. Nuclear Regulatory Commission . .............c. ... 1
1.2 Overview of Applicable Rules and Regulations . ......................... 2
1.2.1 NRCRegulations ............ . i 2
1.2.2 Regulatory Guides . ....... ... . i 3
1.2.3 Generic Communications . .............iuiii 4
1.2.4 NRC REPOMS ... e e e 4
2.0 Nuclear Power Facilities. . . . . ... ... e 7
2.1 Overview of Nuclear Power Facilities Operating in the United States. . . . .. 7
2.2  Waste Generation at Nuclear Power Facilities. . . .................... 14
2.2.1 Low-Level Radioactive Waste .. ............ ... .. . . . . ... 15
2.2.2 Mixed Radioactive Waste ............... i 15
2.3 Applicable Regulations . . ........ ... 17
2.3.1 NRCRegulations .......... ... . i 17
2.3.2 RegulatoryGuides . .......... .. e 19
2.3.3 Generic CommUNICAtIONS . . . ...t 27
2.34 NRC ReEpPOMS . ... 35
2.4  Summary of LiIcensing ProCess . ...t e 59
2.4.1. InitialLICENSE . . .. 59
2.4.2 License Renewal . ........... . 60
2.5 NRC Oversight . . ... e 60
2.5.1 Systematic Assessment of Licensee Performance . ................. 61
2.6  Analysis of 12 Nuclear Power Facilities. . . . ......................... 64
2.6.1 Review of NRC Operating Licenses ...............c.oiiiunn.. 65
2.6.2 Review of Final Safety Analysis Reports (FSARS) ................ 66
2.6.2.1 IndianPoint3 ....... .. ... 67
2.6.2.2 PeachBottom 3. .. ... ... ... ... ... . . . . 73
2.6.2.3 Salem 1 ... 83
2.6.24 Edwinl. Hatch2 ...... ... ... ... ... . ... . . ... . ... 90
2.6.25 North Annal ........ .. 100
2.6.2.6 SUMMET . .. ... e 105
2.6.27 WattsBar 1l ......... .. . 116
2.6.2.8 Fermi2 ... ... 128
2.6.2.9 Palisades .......... . . . 143
2.6.2.10 Callaway . ........ . 155
2.6.2.11 COOPEI it 165
2.6.2.12 FortCalhoun . ...... ... .. .. 175
2.6.3 Review of Process Control Programs and Operating Procedures . . . .. 181



TABLE OF CONTENTS (Continued)

Page
2.6.4 Review of Systematic Assessment of Licensee Performance Reports
...................................................... 184
2.6.5 Review of NRC InspectionReports. . ............ ... .. 184
3.0 NRC Licensed Facilities (other thagactors). . . . ........... ... ... ... ...... 196
3.1 Agreement States . ... .. 197
3.2  Summary of Applicable Regulations . ............................... 199
3.2.1 NRCRegulations . ........... i 199
3.2.2 RegulatoryGuides . ..........c i 200
3.2.3 Generic CommuNICatiONS . . . ... i 208
3.24 NRC REPOIS .. e 211
4.0  Summary of Past Compliance with NRC Regulations .. ....................... 219
4.1 Background . ... e 219
4.2 Material Licences in Non-Agreement States (22 States) and Nuclear
Reactor Fallities . .. ......... . 219
4.2.1 ANalySIS ... 226
4.3 Material Licensees in Agreement States (30 States) .................... 226
4.3.1 ANalySIS ... 230
4.4  Comparison of NRC Violations to RCRA Violations. .. ............... 230
REFERENCES . . .. 237
Volume lI

Attachment 1: Applicable NRC Guidance, Generic Letters, and Reports

Attachment 2: Summary of SALP Scores for 109 Operating Reactors

Attachment 3: PCP and Operating Manual for Cooper Nuclear Station & SOP and 10 CFR 50.59
Submission for SALEM 1

Attachment 4: SALP Reports for the 12 Study Facilities

Attachment 5: Inspection Reports for the 12 Study Facilities

Attachment 6: Inspection Reports Used for NRC Compliance History Review

Attachment 7: NUREG-1600, NRC’s Enforcement Policy

Attachment 8: RCRIS Output



EXECUTIVE SUMMARY

INTRODUCTION

This background document was prepared to support the U.S. Environmental Protection Agency
(EPA or Agency) in its analysis of the safeguards inherent in the U.S. Nuclear Regulatory
Commission’s (NRC) licensing program for nuclear power plants and other entities that store
low-level mixed waste (LLMW) on site. EPA is conducting this analysis as part of its
examination of the Agency’s mixed waste enforcement policy and to address issues associated
with the availability of LLMW treatment and disposal capacity. EPA will use the results of this
analysis to support the development of potential options for providing regulatory relief from
RCRA to the nuclear power industry and other industrial entities that both generate and store
LLMW which is subject to NRGInd EPA oversight. The Agency intends to discuss potential
options for providing regulatory relief from RCRA in an Advanced Notice of Public Rulemaking

in the near future. The resulting rulemaking is subject to court-ordered deadlines of October 31,
1999 for proposal and April 30, 2001 for promulgation stipulated in the Agency’s settlement
agreement with the Edison Electric Institute.

Information regarding the U.S. Nuclear Regulatory Commissions’s regulations and requirements
relating to the on-site treatment and storage of LLW at nuclear power facilities and other NRC
licensed facilities that generate and subsequently store LLW on site was collected from the NRC’s
public document room, NRC’s Internet site, NRC’s regional staff, and several nuclear power
utilities. Information characterizing historical violations related to the safety of on-site treatment
and storage of LLW at nuclear power facilities and the on-site storage of LLW at other NRC
licensed facilities also was collected from the NRC'’s public document room. Information relating
to LLW then was used as a surrogate for assessing how LLMW was regulated and managed
under the NRC'’s program (i.e., because NRC makes no distinction between LLW and LLMW --
both wastes are low level radioactive waste -- licensees must manage LLMW as if it was LLW).

NuUCLEAR POWER FACILITIES

There are currently 110 commercial nuclear power reactors in the United States, of which 109 are
operating in 32 States (one facility is closed and voted to start the decommissioning process in
December, 1996). All nuclear power reactors are licensed directly by the NRC under the
authority of the Atomic Energy Act, as amended, and Title 10 of the Code of Federal

Regulations.

The NRC regulates civilian uses of nuclear materials through the issuance of performance-based
regulations, regulatory guides, generic communications, and NUREGs. NRC uses the various
regulatory guides, generic communications, and NUREGSs to guide licensees on how to meet the
intent of the regulations. These documents work together to enable the NRC to ensure that
nuclear power facilities are operating in a manner that is safe to both human health and the
environment.

NRC Regulations



NRC regulations of interest are found at 10 CFR Chapter | -- Nuclear Regulatory Commission; a
partial listing of the parts most relevant to the construction and operation of nuclear power
facilities and the management of radioactive waste includes:

10 CFR 20 - Standards for Protection Against Radiation
10 CFR 50 - Domestic Licensing of Nuclear Reactors or Fuel Reprocessing Plants
10 CFR 50
Appendix A -“General Design Criteria for Nuclear Power Plants”
10 CFR 50
Appendix | - “Numerical Guides for Design Objectives and Limiting Conditions for Operation
Guides to Meet the Criterion as Low as is Reasonably Achievable for Radioactive
Material in Light-Water-Cooled Nuclear Power Reactor Effluents”
10 CFR 61 - Licensing Requirements for Land Disposal of Radioactive Waste
10 CFR 70 - Domestic Licensing of Special Nuclear Material
10 CFR 71 - Licensing of the Packaging and Transportation of Radioactive material

In general, the management of LLW is subject to a broad range of regulatory provisions.
Licensees of nuclear power plants are required by NRC'’s general radiation protection standards
(10 CFR Part 20) to ensure that radioactivity levels released to the environment are as low as
reasonably achievable (ALARA). Portions of 10 CFR Part 20 (Subpart K) also pertain to waste
disposal, which is allowed by the NRC only by (1) transfer to an authorized recipient; (2) decay in
storage; or (3) release in effluents, but only if within specified dose limits. Authorized recipients
of waste, in turn, must be specifically licensed for one or more of the following waste
management alternatives:

. Treatment prior to disposal,

. Treatment or disposal by incineration;

. Decay in storage;

. Disposal at a land disposal facility licensed under 10 CFR Part 61; or
. Disposal at a geologic depository licensed under 10 CFR Part 60.

The 10 CFR 50 regulations pertain to the process of obtaining a construction permit; preparing a
license application, which also includes the preliminary and final safety analysis reports; and the
controlling, monitoring, and reporting of the release of radioactive materials to the environment.
Appendix A of Part 50 stipulates the “General Design Criteria for Nuclear Power Plants,” which
are provided as criteria. The relevant criteria include:

. Criterion 60 -- Control of Releases of Radioactive Materials to the EnvironmégFtte
nuclear power unit design shall include means to control suitably the release of radioactive
materials in gaseous and liquid effluents and to handle radioactive solid wastes produced
during normal reactor operation, including anticipated operational occurrences. Sufficient
holdup capacity shall be provided for retention of gaseous and liquid effluents containing
radioactive materials, particularly where unfavorable site environmental conditions can be

! Waste management is also subject to standards set byidR& 40 CFRPart190.
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expected to impose unusual operational limitations upon the release of such effluents to
the environment.”

Criterion 61 -- Fuel Storage and Handling and Radioactivity ContréThe fuel storage

and handling, radioactive waste, and other systems which may contain radioactivity shall
be designed to assure adequate safety under normal and postulated accident conditions.
These systems shall be designed (1) with a capability to permit appropriate periodic
inspection and testing of components important to safety, (2) with suitable shielding for
radiation protection, (3) with appropriate containment, confinement, and filtering systems,
(4) with a residual heat removal capability having reliability and testability that reflects the
importance to safety of decay heat and other residual heat removal, and (5) to prevent
significant reduction in fuel storage coolant inventory under accident conditions.”

Criterion 63 -- Monitoring Fuel and Waste StoragéAppropriate systems shall be

provided in fuel storage and radioactive waste systems and associated handling areas (1)
to detect conditions that may result in loss of residual heat removal capability and
excessive radiation levels and (2) to initiate appropriate safety actions.”

Criterion 64 -- Monitoring Radioactivity ReleasesMeans shall be provided for
monitoring the reactor containment atmosphere, spaces containing components for
recirculating of loss-of-coolant accident fluids, effluent discharge paths, and the plant
environs for radioactivity that may be released from normal operations, including
anticipated operational occurrences, and from postulated accidents.”

The disposal and transportation of radioactive wastes are covered in 10 CFR 61 and 71,
respectively.

Regulatory Guides

NRC uses Regulatory Guides to describe acceptable methods of implementing NRC regulations
and the specific Regulatory Guide of interest for nuclear power facilities is:

Regulatory Guide 1.143- “Design Guidance for Radioactive Waste Management
Systems, Structures, and Components Installed in Light-Water-Cooled Nuclear Power
Plants” Revision 1, October, 1979. NRC prepared this guide to provide information and
criteria that will provide reasonable assurance that components and structures used in the
radioactive waste management and steam generator blowdown systems are designed,
constructed, installed, and tested on a level commensurate with the need to protect the
health and safety of the public and plant operating personnel. It also set forth minimum
staff recommendations and was not intended to prohibit the implementation of more
rigorous design considerations, codes, standards, or quality assurance measures. A
summary of the minimum design criteria set forth by the guide for systems handling
radioactive liquids, gases, and solid wastes include the following:



- Compatibility . Construction materials should be compatible with the chemical,
physical, and radioactive environment of specific applications during normal
conditions and anticipated operational occurrences.

- Structural Design Criteria. Foundations and walls of structures that house the
radwaste systems should be designed to withstand seismic events and be of height
sufficient to contain the maximum liquid inventory expected to be in the building.

- Spill Controls. Radioactive waste management structures, systems, and
components should be designed to control leakage and facditatss, operation,
inspection, testing, and maintenance in order to maintain radiation exposures to
operating and maintenance personnel as low as is reasonably achievable.

Generic Communications

NRC issues generic communications (bulletins, generic letters, information notices, and
administrative letters) to inform groups of licensees about specific problems, developments, or
other matters of interest to the licensees. NRC also uses generic letters to request licensees to
take specific actions or require them to submit information. Several of the more important
generic communications of interest to nuclear power facilities concerning the management of
radioactive wastes include:

. IE Circular No. 80-18, “10 CFR 50.59 Safety Evaluations for Changes to Radioactive
Waste Treatment Systefm&ugust, 1980. In this document, NRC clarified the
requirements of 10 CFR 50.59, which addresses the types of changes the licensee is able
to make to the facility and its operation as described in the Safety Analysis Report (SAR)
without prior approval, provided that a change in Technical Specifications is not involved
or an "unreviewed safety question” does not exist. Specifically, a safety evaluation is
required if the following circumstances occur: (1) components described in the SAR are
removed; (2) component functions are altered; (3) substitute components are utilized; or
(4) changes remain following completion of a maintenance activity.

. Generic Letter 81-3§ “Storage of Low-Level Radioactive Wastes at Power Reactor
Sites,” and Enclosure, “Radiological Safety Guidance for Onsite Contingency Storage
Capacity, November 10, 1981. In this generic letter, NRC discusses its position on
proposed increases in storage capacity for low-level wastes generated by normal reactor
operation and maintenance and stated that the safety of the proposal must be evaluated by
the licensee under the provisions of 10 CFR 50.59. The NRC also attached a radiological
safety guide to this letter. This guide was developed for the design and operation of
interim contingency low-level waste storage faclilities, and tlegessary design features
and administrative controls would be dictated by such factors as the waste form,
concentrations of radioactive material in individual waste containers, total amount of
radioactivity to be stored, and retrievability of waste. NRC also noted that this guidance
document should be used in the design, construction and operation of storage facilities and
that the NRC would judge the adequacy of 10 CFR Part 50.59 evaluations based on
compliance with the guidance. (NRC also referenced IE Circular No. 80-19, dated
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August 22, 1980, as providing information on preparing 50.59 evaluations for changes to
radioactive waste treatment systems).

Generic Letter 85-14 “Commercial Storage at Power Reactor Sites of Low-Level
Radioactive Waste Not Generated by the Utiligigust 1, 1985. NRC, in this letter,

stated that licensees should ship waste for disposal, rather than storing the waste on site,
to the maximum extent practicable. NRC also indicated that it recognized that storage
may appear desirable in states which have not resolved their low-level waste disposal
problems, however, commercial storage facilities should not beceniactodisposal

sites. Lastly, in order for NRC to consider any proposal for commercial storage at a
reactor site, including commercial storage in existing low-level waste storaijgeache

NRC stated that it must be convinced that no significant environmental impact will result.

Generic Letter 80-057, “Letter to Licensees Concerning On-Site Storage of Low-Level
Waste,”and EnclosuréSafety Consideration for Temporary On-Site Storage of Low-
Level Radioactive Waste,June 9, 1990. In this generic letter, NRC stated that the
Licensee must assure that the design and operation of proposed on-site storage facilities
are adequate to maintain public health and safety, minimal risk to operating personnel, and
present a minimal environmental impact. NRC also indicated that any decision to
incorporate on-site storage requires a 10 CFR 50.59 safety review of the areas of (1)
Radioactive Material and Effluent Control, (2) Radiation Dose Control for both on-site
and off-site individuals, and (3) for “Safety Considerations for Temporary On-Site
Storage. Lastly, NRC provided an enclosure, “Safety Consideration for Temporary On-
Site Storage of Low-Level Radioactive Waste,” which was modeled after NRC'’s previous
guidance, entitledRadiological Safety Guidance for Onsite Contingency Storage
Capacity, (presented in Generic Letter 81-38). This guided limited the duration of
temporary material storage to up to four years and addressed the storage of wet waste,
solidified wet waste, and dry low-level radioactive waste. Minimum design and operating
criteria were also provided.

NRC Reports

NRC prepares reports on a wide ranch of topics including:

Ongoing regulatory proceedings, such as safety evaluation reports and environmental
impact statements.

Technical and regulatory reports of general applicability, such as informatgposting
regulatory decisions, guidance for meeting NRC regulations, results of task force
investigations of specific topics or incidents, analyses of certain regulatory programs,
proceedings of conferences and workshops, and administrative information of interest to
the staff, the industry, and the public.

Standard review plans and application guidance to make information about the regulatory
licensing process widely available and to improve the understanding of the staff’s review
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process widely available and to improve the understanding of the staff’s review process for
interested members of the public and the nuclear industry.

These documents are designated as NUREGs and specific NUREG documents of interest for
nuclear power plants include:

. NUREG-080Q “Standard Review Plan for the Review of Safety Analysis Reports for
Nuclear Power Plants, LWR (Light Water Reactdtylition,” July, 1981 (as updated).
The Standard Review Plan (SRP) is prepared for the guidance of staff reviewers in the
Office of Nuclear Reactor Regulation in performing safety reviews of applications to
construct or operate nuclear power plants. The principal purpose of the SRP is to assure
the quality and uniformity of staff reviews and to present a well-defined base from which
to evaluate proposed changes in the scope and requirements of reviews. The SRP also is
used to ensure that the design provisions incorporated in the equipment and facility design
to reduce leakage and facilitate operation and maintenance meet the intent of NRC’s
Regulatory Guideline 1.143.

. Management Directive 8.6- “Systematic Assessment of Licensee Performance (SALP).
This document explains how the NRC uses the Systematic Assessment of Licensee
Performance (SALP) process to articulate the agency's observations and insights on the
licensee's safety performance. The SALP report communicates those observations and
insights to licensee management and the public.

. Various Inspection Procedures Utilized by NRC NRC has prepared numerous
inspection procedures to enable NRC inspectors to determine whether the radwaste
treatment and storage facilities and procedures are adequate and meet the intent of the
various regulations, guides, and generic communications concerning the management of
radwaste. These procedures cover factors such as whether:

- the licensee has provided an adequate safety evaluation for construction and
operation of the facility

- guality assurance plans, instructions, and procedures have been established.

- adequate construction procedures have been established

- construction of the as-built facility was consistent with NRC requirements and
licensee commitments

- changes to organization and staffing because of the LLRW storailjey fagree
with applicable requirements of the Technical Specifications and with FSAR and
other licensee commitments

- effective training and qualification programs exist for personnel assigned to the
LLRW storage facility

- adequate procedures have been established for routine operation of the LLRW
storage facility

- there have been any changes to the facility and facility operations that could affect
effluent monitoring requirements.
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A preliminary review of the NRC'’s regulations, regulatory guides, generic communications, and
other NRC documents concerning the storage and treatment of LLW at nuclear power plants,
suggests that the NRC’s design and operating requirements are sufficient to protect human health
and the environment from releases of radioactive materials and provide substantial protection
against the mismanagement of hazardous wastes.

To obtain a better understanding of how LLW were managed at nuclear power facilities and to
gauge whether nuclear power plants were in compliance with all applicable requirements,12
nuclear power plants were randomly selected on a stratified basis to represent the distribution of
reactors by NRC Region and reactor design for further study. Copies of the NRC operating
license for each of the 12 féites were obtained from the NRC'’s public document room. These
licenses were reviewed to identify if any of the licenses contained conditions (or requirements)
concerning the on-site management (treatment and storage) of low-level radioactive waste at the
plants.

Based on this review, it was observed that all of the licenses were general in nature and contained
the following statement: *“...license shall be deemed to contain and is subject to the conditions
specified in the commission’s regulations set forth in 10 CFR Chapter | and is subject to alll
applicable provisions of the Act and to the rules, regulations, and orders of the Commission now
or hereafter in effect.” The licenses also stated that the requirements, procedures, and
specifications stipulated in the Technical Specifications and the Environmental Protection Plan
submitted by the licensee were incorporated in the license. (The Technical Specifications detail

the operation of the plant and the Environmental Protection Plan ensures that the plant is operated
in an environmental acceptable manner in accordance with the plant’s Final Environmental
Statement and other federal, state, and local requirements for environmental protection.)

It should be noted that as part of the licensing process, the applicant submits an application for an
operating license (which is granted in two phases - construction permit and operating license).
The application must contain all of the information required by 10 CFR 50.33. In addition, as per
10 CFR 50.34, the applicant also must present a Safety Analysis Report, which in the initial phase
of licensing is termed the “Preliminary Safety Analysis Report (PSAR). The PSAR must be
sufficiently detailed to permit the NRC to determine whether the plant can be built and operated
without undue risk to the health and safety of the public. Prior to submission of an PSAR, an
applicant should have designed and analyzed the plant in sufficient detail to conclude that it can be
built and operated safely.

The SAR is the principal document in which the applicant provides the information needed to
understand the basis upon which this conclusion has been reached. Section 50.34 specifies, in
general terms, the information to be supplied in a SAR. The specific information required by the
staff for an evaluation of an application is identified in Regulatory Guide 1.70, “Standard Format
and Content of Safety Analysis Reports for Nuclear Power Plants - LWR Edition.” The Standard
Review Plan (SRP) sections are keyed to the Standard Format, and the SRP sections are
numbered according to the section numbers in the Standard Report.

The NRC uses NUREG-0800, “Standard Review Plan for the Review of Safety Analysis Reports
for Nuclear Power Plants,” to guide their review of the applicant’s PSAR. Ifthe PSAR is
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determined to be adequate, and after a public comment process, the NRC grants a construction
permit (CP). The applicant can then begin construction of their nuclear power plant.

Once the construction of the nuclear power plant has reached the point where all of the design
details have been worked out and the plans for operation of the facility have been finalized, the
applicant then submits, as an amendment to their initial application), a Final Safety Analysis
Report (FSAR) to the NRC for review. If the NRC determines that an operating license should
be granted, the NRC holds a public hearing, resolves any public concerns, and then grants an
operating license.

Copies of the Final Safety Analysis Report (FSAR), which is the principal document in which the
applicant provides the information needed by the NRC to determine if the applicant has designed
and analyzed the plant in sufficient detail for the NRC to conclude that the plant can be built and
operated safely, were obtained for each of the 12 studititscfrom the NRC'’s public document
room. The relevant sections of each FSAR were reviewed to identify how the liquid, gaseous,
and solid radioactive wastes were being managed at the sites. Based on a preliminary review of
the relevant sections of the FSARSs for each of the 12 studlititss; it appears as though the
radwaste treatment and storage areas have been designed and operated in accordance with the
applicable NRC regulations concerning the treatment and storage of LLW at nuclear power
plants.

To get a better understanding of the facility’s performance of activities associated with
occupational radiation safety, radioactive waste management, radiological effluent control and
monitoring, transportation of radioactive materials, and housekeeping, NRC’s Systematic
Assessment of Licensee Performance (SALP) reports were obtained for each of the 12 study
facilities. NRC uses the SALP process to articulate the agency's observations and insights on the
licensee's safety performance. During the SALP, NRC Regional Inspectors work with the NRC
Resident Inspectors to conduct a comprehensive examination of the operations at the specific
nuclear power plant. The SALP reports were reviewed and relevant findings regarding the
facility's performance were extracted. Nine of the 12 facilitiesaived a “superior” performance
rating in the area of Plant Support (includes waste management activities), and the remaining
three facilities eceive a “good” performance rating.

NRC Regional Inspectors also conduct periodic inspections of the plants’s solid radioactive waste
management and transportation of radioactive materials program following NRC'’s Inspection
Procedure 86750. Copies of recent inspection reports were obtained for each of the study
facilities. These inspection reports were reviewed for observations regarding waste management
practices.

Based on a review of the inspection reports prepared for the 12 study facilities, it appears as
though the solid radioactive waste management programs are being effectively managed and
implemented at all of the sites, with two exceptions. First, a recent incident has resulted in the
NRC's issuance of a notice of violation for Fort Calhoun Station. Specifically, during the July
1998 inspection, NRC Inspectors noted that:



. “Dry active waste samples were not taken annually. Dry active waste stream samples
were collected in June 1995 and August 1997.”

. “Off-site laboratory results of the dry active waste stream were not compared with Fort
Calhoun gamma isotopic results for the same waste stream sample to verify consistency
between the two analyses from August 1995 to July 1998.”

. “Annual off-site laboratory waste stream sampling results for the dry active waste stream
were not compared with the previous year’s results for the same waste stream from
August 1995 to July 1998.”

. “Scaling factors for the dry active waste stream were not updated from August 1995 to
July 1998.

NRC, therefore, issued a notice of violation that Fort Calhoun has 30 days to state: (1) the reason
for the violation, or, if contested, the basis for disputing the violation or severity level, (2) the
corrective steps that have been taken and the results achieved, (3) the corrective steps that will be
taken to avoid further violations, and (4) the date when full compliance will be achieved.

The second incident occurred during a March 1997 inspection at Palisades Nuclear Generation
Plant. Specifically, due to the lack of adequate procedural guidance for determining, controlling,
and logging the volume of spent resin handled in the solid radioactive waste system, the spent
resin storage tank was overfilled and spent resin entered the equipment drain system downstream
of the storage tank. NRC issued a notice of violation requesting the Palisades plant to respond in
30 days and to state: (1) the reason for the violation, or, if contested, the basis for disputing the
violation or severity level, (2) the corrective steps that have been taken and the results achieved,
(3) the corrective steps that will be taken to avoid further violations, and (4) the date when full
compliance will be achieved.

To further investigate the compliance history (last five years) of all nuclear power facilities, the
following NRC documents were reviewed:

. Office of Enforcement Annual Report - Fiscal Year 1996, U.S. NRC, rev. 1/97
. Office of Enforcement Annual Report - Fiscal Year 1997, U.S. NRC

. Escalated Enforcement Actions Issued Since March 1996 for Material Licensees (Last
updated August 11, 1998), U.S. NRC

. Escalated Enforcement Actions Issued Since March 1996 for Reactor Licensees (Last
updated August 14, 1998), U.S. NRC

. Enforcement Actions and Significant Actions Resolved - NUREG 0940 (Yearly, quarterly,
violations summaries for Material Licensees, Medical Licensees, and Reactor Licensees,
U.S. NRC

. Inspection reports stored at the NRC Public Document Room (PDR), located through the

PDR database

Violations that dealt with storage, disposal, and management of radioactive waste were selected
for further review. Whereas, violations that dealt with the loss or misplacement of radioactive
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materials, or components containing radioactive materials (e.g., gauges), that had not specifically
been identified as a waste were excluded. Only five violations were noted. Four of the five dealt
with packaging or shipping of wastes, and the fifth violation was related to an accidental release
of contaminated waste water. None of the violations in the last five years were associated with
the improper storage or disposal of radioactive wastes.

Despite the occurrence of these minor incidents, the preliminary review of NRC’s compliance
records for both the study group and all nuclear power plants, appears to indicate that there is
overwhelming evidence to document that these facilities are complying with the NRC regulatory
requirements concerning the storage (and treatment of LLMW).

OTHER ENTITIES

NRC also ensures that civilian uses of nuclear materials are carried out with adequate protection
of the public health and safety, of the environment, and of national security at Industrial Facilities,
Medical/Academic Institutions, and Government Facilities. A total of 21,685 licenses have been
issued for medical, academic, and industrial uses of nuclear material; 5,961 licenses are
administered by the NRC and the remaining 15,724 licenses are administered by the 30 States that
participate in the NRC Agreement States Program.

Agreement states are states that have signed agreements with the NRC allowing them to regulate
the use of radioactive material within their state. Other states that have applied for the Agreement
States Program include Ohio, Pennsylvania and Oklahoma. At this point in time, thirty states

have signed agreements with NRC enabling the various “Agreement States” to regulate source,
byproduct, and small quantities of special nuclear material within their boundaries.

Most facilities located in Agreement States are subject to regulatory requirements for radioactive
material under state law. This applies to all source, special nuclear, and byproduct material except
that from nuclear utilities and fuel cycle facilities, which are subject to NRC’s requirements and
DOE facilities, which are subject to DOE Orders. While states are required to adopt programs
that are comparable with the NRC program, states may also adapt more stringent programs in
addition to their comparable Federal NRC program.

Material licensees are regulated by the NRC (and if applicable, Agreement State), which has
issued numerous performance-based regulations, regulatory guides, generic communications,
NUREGS, and other documents. As was described for nuclear power plants, NRC uses the
various regulatory guides, generic communications, and NUREGs to guide licensees on how to
meet the intent of the regulations. These documents work together to enable the NRC to ensure
that material licensees are managing LLW in a manner that is safe to both human health and the
environment.

NRC Regulations
NRC regulations of interest for material licensees are found at 10 CFR Chapter | -- Nuclear

Regulatory Commission. A partial listing of the parts most relevant to the management of
radioactive waste by material licensees includes:
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10 CFR 20 - Standards for Protection Against Radiation

10 CFR 30 - Rules of General Applicability to Licensing of the Possession or Use of Nuclear or
Byproduct Material in Medicine, Industry (including Low-Level Waste
Management at Power Reactors), Agriculture, or Research

10 CFR 35 - Medical Use of Byproduct Material

10 CFR 40 - Domestic Licensing of Nuclear Source Material Facilities

10 CFR 71 - Licensing of the Packaging and Transportation of Radioactive material

As stated earlier, the management of low-level radioactive waste is subject to a broad range of
regulatory provisions. Licensees are required by NRC's general radiation protection standards
(10 CFR Part 20) to ensure that radioactivity levels released to the environment are as low as
reasonably achievable (ALARA). Portions of 10 CFR Part 20 (Subpart K) also pertain to waste
disposal, which is allowed by the NRC only by (1) transfer to an authorized recipient; (2) decay in
storage; or (3) release in effluents, but only if within specified dose limits. The disposal and
transportation of radioactive wastes are covered in 10 CFR 61 and 71, respectively.

Regulatory Guides
Specific Regulatory Guides of interest to material licensees include:

. Regulatory Guide 8.18- “Information Relevant to Ensuring that Occupational
Radiation Exposures at Medical Institutions Will Be As Low As Reasonably Achiévable,
Revision 1, October, 1982. NRC prepared this guide especially for medical licensees and
recommends methods acceptable to the NRC for maintaining occupational exposures as
low as is reasonably achievable (ALARA) in medical institutions. This guide also
discusses the functions and qualifications of the radiation safety office and personnel,
including the Radiation Safety Officér. Lastly, the guide also discusses the need for

adequate storage space locations, equipment, and shielding, including the use of a specially

shielded waste receptacle for used syringes and other radioactive wastes in the nuclear
medicine laboratory.

. Regulatory Guide 10.2- “Guidance to Academic Institutions Applying for Specific
Byproduct Material Licenses of Limited ScdpRevision 1, December, 1976. NRC
prepared this guide to describe the type of information that should be submitted in the
applications for specific licenses of limited scope for the possession and asadbgmic
institutions of byproduct material. It includes the general principles that will be considered
in evaluating an applicant’s proposed radiation safety measures. It requests the applicant
to describe training programs, facilities and equipment, storage areas, storage
requirements, labeling, and waste disposal procedures within the laboratory.

2 Waste management is also subject to standards set byidR& 40 CFRPart190.

3 The title “Radiation Safety Officer,” used by many medical licensees, is usedigndésthe qualified
individual who is responsible foraecrying out the institubn’s radiation safety program.
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. Regulatory Guide 10.4- “Guide for the Preparation of Applications for Licenses to
Process Source MateridlRevision 2, December, 1987. NRC prepared this guide to
provide assistance to applicants and licensees in preparing applications for new licenses,
license amendments, and license renewals for the use of source material in such activities
as research and development, the use of source materials as shielding, manufacturing
depleted uranium and thorium-magnesium alloy products, manufacturing glass containing
uranium, manufacturing and distributing other products containing source material, or
shaping, grinding, and polishing lenses containing thorium. It requests the applicant to
provide the same types of information requested in Regulatory Guide 10.2 and also asks
the applicant to describe provisions for monitoring and segregating waste materials
(radioactive from nonradioactive and liquid from solid waste).

. Regulatory Guide 10.5- “Applications for Type A Licenses of Broad ScHevision
1, December, 1980. NRC prepared this guide to describe the type of information that
should be submitted in the applications for specific licenses of broad scope for the
possession and use by academic institutions having an extensive byproduct material
management program. This license is the most comprehensive issued and may be written
to cover a wide range of radionuclides (e.qg., all radionuclides with atomic numbers 1
through 83) for use under the control of a radiation safety committee. It includes the
general principles that will be considered in evaluating an applicant’s proposed radiation
safety measures. In addition to requesting the same type of information cited in
Regulatory Guide 10.2, it requests the applicant to describe facilities and equipment;
storage areas; storage requirements; labeling; procedures for disposing of byproduct
material waste; standard operating procedures; and procedures for maintaining inventories
of all radioisotopes at the institution and limiting the quantity of radionuclides at the
institution to the amounts authorized by the license.

Generic Communications
Generic communications of interest include:

. Information Notice No. 89-13 “Alternative Waste Management Procedures in Case of
Denial of Access to Low-Level Waste Disposal Sitdhe purpose of this notice was to
inform addressees of potential restrictions on disposal of low-level radioactive waste, and
to suggest actions to mimize possible adverse consequences of these events if licensed
activities involve the need to dispose of radioactive waste.

. Information Notice No. 90-09 “Extended Interim Storage of Low-Level Radioactive
Waste by Fuel Cycle and Material Licensgesd Attachment, fhformation Needed in
an Amendment Request to Authorize Extended Interim Storage of Low-Level Radioactive
Waste” February 5, 1990. The purpose of this information notice was to provide
guidance to materials licensees on information needed in license amendment requests to
authorize extended interim storage of low-level radioactive waste (LLW) at licensed
operations. The NRC stated that storage was not a substitute for disposal, and that other
than storage for radioactive decay, LLW should be stored only when disposal capacity is
unavailable and for no longer than is necessary. NRC also addressed requirements for
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waste processing, packaging, storage, shielding, inspection, potential waste
incompatibilities andeactions, and security. Lastly, NRC stated that in the interest of
public health and safety, as well as maintaining exposures ALARA, the length of time
LLW is placed in storage should be kept to a minimum (generally be for a period of time
no greater than five years).

Policy and Guidance Directive 94-05“Updated Guidance on Decay-In-Storgabe

October 19, 1994. The purpose of this policy and guidance directive was to explain that
the Division of Waste Management (DWM) was conducting a generic assessment to
determine the survey and activity criteria necessary to dispose of radioactive material by
decay-in-storage (DIS) pursuant to 10 CFR 2001(a)(2), and that until the generic
assessment was completed, NRC regions could routinely grant new or renewal requests
for DIS authorizations which met the requirements of 10 CFR 35.92 (a)(1), (a)(2), (a)(3),
(a)(4), and (b). NRC noted that although DWM previously concluded that materials with
half-lives of 120 days are appropriate for DIS after a minium of 10 half-lives of 120 days,

if appropriate surveys were conducted to establish that residual activity is indistinguishable
from background, that authorizations for DIS could be granted by the regions for isotopes
with half-lives of less than or equal to 120 days without NMSS review pending completion
of the assessment.

NRC Reports

Specific NUREG documents of interest includldREG -SR1556 “Consolidated Guidance
About Material Licensés

NUREG-SR1556, V1 “Consolidated Guidance About Material Licenses: Program-
Specific Guidance about Portable Gauge Licerises.

NUREG-SR1556, V2 “Consolidated Guidance About Material Licenses: Program-
Specific Guidance about Industrial Radiography Licerises.

NUREG-SR1556, V6 “Consolidated Guidance About Material Licenses: Program-
Specific Guidance about 10 CFR Part 36 Irradiator Licenses.

NUREG-SR1556, V7 “Consolidated Guidance About Material Licenses: Program-
Specific Guidance about Academic, Research and Development, and other Licenses of
Limited Scopé.

The purpose of these documents is to explain the information requested (or contents) in
the license application for material licenses for the various types of facilities. These
documents explain the need for a qualified Radiation Safety Program and Radiation Safety
Officer, and discusses how licensees must manage radioactive waste generated at their
facilities.

Various Inspection Procedures Utilized by NRC NRC has prepared numerous
inspection procedures to enable NRC inspectors to determine whether the radwaste
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treatment and storage facilities and procedures are adequate and meet the intent of the
various regulations, guides, and generic communications concerning the management of
radwaste. These procedures cover factors such as whether:

the licensee has established and is maintaining adequate management-controlled
procedures and quality assurance that reasonably ensure compliance with the
requirements of 10 CFR Part 20 and 10 CFR Part 61 applicable to low-level
radioactive waste (radwaste) form, classification, stabilization, and shipment
manifests/tracking.

waste is stored and controlled in a secure and safe manner, and that radiation levels
in unrestricted areas surrounding the storage area do not excdexitthef 10

CFR 20.1301, "Dosémits for individual members of the public." Verify that

disposals of decay-in-storage waste are performed in accordance with the
regulations and license conditions. (Note that licensees, other than medical, must
be specifically authorized in the license to dispose of waste by decay-in-storage.)
Verify that the licensee is conducting appropriate surveys and defacing radioactive
material labels before disposing of the waste.

the licensee has an accounting system that suits the type of licensed program. For
example, a relatively small facility will generally need to maintaoeipt records,
disposal records, and records of any transfers of material. However, a large

facility will need a sophisticatedccounting system for all licensed material that
provides accurate information on the receipt, location, the quantity used and
disposed of, the amount transferred to other laboratories operating under the same
license, and the amount remaining after decay. The accounting systems should
also consider licensed material held for decay-in-storage, near-term disposal, or
transfer to other licensees. In both types of accounting systems, the licensee
should perform routine physical audits, to ensure the accuracy of the system.

the licensee's procedures and records are sufficient to document that each shipment
of radwaste intended for offsite disposal is accompanied by a shipment manifest
that includes all the required information.

the licensee's procedures and records are sufficient to document that each package
of radwaste intended for shipment to a licensed land disposal facility is labeled, as
appropriate, to identify it as Class A, B, or C waste (in accordance with the
classification criteria of 10 CFR 61.55 [Subsection IIl.A.2 of Appendix F to 10

CFR 20.1001-20.2401)).

the waste-handling equipment, monitoring equipment, and/or administrative
controls are adequate to maintain radioactive effluents within the limits established
by the license and other regulatory requirements and are ALARA, and that the
licensee's air effluents, excluding Radon-222 and its daughters, have not exceeded
the constraint limit in 10 CFR 201D1. If the licensee has exceeded the constraint,
the inspector verifies that the licensee has notified the NRC as required by 10 CFR
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20.2203. If the licensee has notified the NRC that its air effluents have exceeded
the constraint limit, the inspector reviews the effectiveness and timeliness of the
licensee's corrective actions.

-- the quality of the relevant procedures and the degree to which ALARA techniques
are incorporated into them, and the extent to which process and engineering
controls are used to minimize effluents.

-- the effluent monitoring systems and the associated analytical equipment are
adequate to detect and quantify effluents with sufficient sensitivity, and whether
they are maintained, calibrated, and operated in accordance with manufacturers'
recommendations and good health physics practices.

-- all significant release pathways are monitored, all un-monitored pathways have
been characterized, and all surveillance procedures for effluents are being
implemented.

-- the wastes are transferred to an authorized recipient specifically licensed to receive
radioactive waste and that records of waste storage, transfer, and disposal are
maintained in accordance with the requirements of 10 CFR Part 20 and the license.

A preliminary review of the NRC'’s regulations, regulatory guides, generic communications, and
other NRC documents concerning the storage of LLW by material licensees, suggests that the
NRC'’s design and operating requirements are sufficient to protect human health and the
environment from releases of radioactive materials and provide substantial protection against the
mismanagement of hazardous wastes.

The NRC has direct regulatory oversight responsibilities for all material licensees in those states
that have opted to allow NRC to provide regulatory and licensing oversight; these states are
referred to as Non-Agreement States. The NRC allows for all non-agreement state inspection or
violations-related information (and correspondence) to be publicly available. The NRC, however,
has very limited information on material licensees operating in those states that have an agreement
with NRC to provide their own regulatory and licensing oversight; these states are referred to as
agreement states.

To investigate the compliance history (last five years) of material licensees in Non-Agreement
States, the following NRC documents were reviewed:

. Office of Enforcement Annual Report - Fiscal Year 1996, U.S. NRC, rev. 1/97
. Office of Enforcement Annual Report - Fiscal Year 1997, U.S. NRC

. Escalated Enforcement Actions Issued Since March 1996 for Material Licensees (Last
updated August 11, 1998), U.S. NRC
. Escalated Enforcement Actions Issued Since March 1996 for Reactor Licensees (Last

updated August 14, 1998), U.S. NRC
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. Enforcement Actions and Significant Actions Resolved - NUREG 0940 (Yearly, quarterly,
violations summaries for Material Licensees, Medical Licensees, and Reactor Licensees,
U.S. NRC

. Inspection reports stored at the NRC Public Document Room (PDR), located through the
PDR database.

Violations that dealt with storage, disposal, and management of radioactive waste were selected
for further review. Whereas, violations that dealt with the loss or misplacement of radioactive
materials, or components containing radioactive materials (e.g., gauges), that had not specifically
been identified as a waste, were excluded. A total of 23 violations were noted, with several
licensees being cited multiple times for violations regarding improper radioactive waste disposal,
storage and auditing (surveying) practices. Of the 23 violations, only two dealt with failures to
abide by storage time limitations (e.g., storing radioactive waste for longer than 180 days). The
majority of violations (11) were noted at medical institutions, which were primarily cited for
improper disposal of radioactive waste.

To investigate the compliance history of material licensees in Agreement States, the following
reports were analyzed:

. Integrated Materials Performance Evaluation Program (IMPEP) NRC Reviews for:
Arkansas (1998), Louisiana (1996), lowa (199@indis (1997), Georgia (1996),
Maryland (1996), Colorado (1997), North Carolina (1995), New Hampshire (1997),
Nevada (1997 ), California (1996), Nebraska (1996), Mississippi (1997), North Dakota
(1996), Tennessee (1996 ), Utah (1994 ), Texas (1997)

As was done for material licensees in non-agreement states, only violations that dealt with
storage, disposal, and management of radioactive waste were selected for further review.
Violations that dealt with the loss or misplacement of radioactive materials, or components
containing radioactive materials (gauges), that had not specifically been identified as a waste were
excluded. From the information found in 17 IMPEP state reports reviewed, a total of 17
violations involving problems with storage or disposal of radioactive waste occurred in five states.
The majority of these violations (10 of 17) dealt with the improper disposal of waste.

Specifically, low activity waste was simply co-disposed with the non-radioactive waste streams
instead of following proper disposal procedures for radioactive waste. As was found in the
analysis of the Non-Agreement States, medical institutions had the most violations. None of the
violations were for cases where LLW had been stored longer than the allowable period.

Comparison of the Frequency of NRC LLW Violations to RCRA Violations

To provide a baseline for the comparison of NRC LLW violations, two of EPAs generator
information management systems - - the Biennial Reporting System (BRS) and the Resource
Conservation and Recovery Information System (RQRESwvere queried to obtain the number
of RCRA violations.

Using BRS data for 1995, 18,497 fitees were identified as having generatealzrdous waste
(including permitted small quantity generators). These “records” were merged with the
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information from RCRIS and then sorted by RCRIS violation area codes. The violations were
sorted by grouping (generator, other, treatment, and transporter) and by state. Based on this
process, a total of 4,547 violations were caused by a total of 1,352 facilities (or 7.3% of the
18,497 permitted facilities). Of the 4,547 violations, 3,355 resulted from the non-compliance with
the generator requirements (manifesting, recordkeeping, time-in-storage, reporting, etc.), and of
the 3,355 generator violations, 142 involved mixed waste. Although a direct comparison is not
possible (because compliance information could not be obtained for every material licensee), it
should be noted that the number of violations reported (on a percentage basis) by NRC for both
nuclear power reactors and material licensees compares favorably with the percentage of
violations reported by EPA.
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Background Document Summarizing the NRC License Requirements
and Historical Data on Radiation Management Violations

1.0 Purpose

The purpose of this background document is to: (1) summarize the U.S. Nuclear Regulatory
Commissions’s regulations and requirements relating to the treatment and storage of LLW at
nuclear power facilities and other NRC licensed facilities that generate and subsequently store
LLW, and (2) document historical data on licensee violations related to the safety of on-site
treatment and storage of LLW at nuclear power facilities and other NRC licensed facilities.

1.1  The U.S. Nuclear Regulatory Commission

The U.S. Nuclear Regulatory Commission (NRC) was established as an independent agency by
the Congress under the Energy Reorganization Act of 1974 to ensure fili@at cises of nuclear
materials in the United States--in the operation of nuclear power plants, and in medical, industrial,
and research operations--are carried out with adequate protection of the public health and safety,
of the environment, and of national security. NRC is headquartered in Reckiaryland and

has four regional offices located throughout the United States. The agency also operates a
technical training center located in Chattanooga, Tennessee.

NRC carries out its mission through various licensing, inspection, research, and enforcement
programs. Currently, NRC responsibilities include regulating 110 commercial nuclear power
reactors; 43 non-power reactors, 8 major uranium fuel cyclitifss; 2 uranium enrichment

gaseous diffusion plants, and approximately 21,600 licenses issued for medical, academic, and
industrial uses of nuclear material (includes Agreement States). The NRC is also overseeing the
decommissioning of 15 nuclear power reactors that it regulates. The audit and investigative
universe is, therefore, comprised of a myriad of programs, functions, and support activities
established to carry out NRC's mission.

The Reactor Program is conducted by various headquarters and regional office organizations. The
Office of Nuclear Reactor Regulation (NRR) is responsible for ensuring that (1) nuclear power
plants are designed and constructed properly, (2) licensees operate the facilities safely and are
capable of responding adequately to an accident, and (3) reliable safeguards are in place to
prevent unauthorized use of nuclear materials.

The operating reactor inspection program is conducted by headquarters and regional office
inspectors. NRC's four regional offices direct the preponderance of NRC's inspection program,
and use about 400 inspectors to oversee reactor operations and assess whether licensees are
complying with regulatory requirements and individual plant technical specifications. These

include resident inspectors who are generalists in plant operations and are located at each nuclear
power plant, and region-based inspectors who are specialists in certain inspection disciplines. The
nature of NRC's inspections varies, from a resident's daily surveillance of plant activities, to team
inspections that follow up on abnormal plant events.



NRC's Office of Nuclear Regulatory Research (RES) is responsible for assisting in developing
regulations, technical operating standards and requirements, and resolving generic safety issues.
RES also recommends and contracts for research deemed necessary by the Commission to
support reactor licensing and other related regulatory functions. RES provides independent
expertise for making regulatory judgements, anticipates problems of potential safety significance
for which new or expanded knowledge can assist NRC in pursuing its mission, and develops
regulatory guidance to implement Commission policy.

Issues relating to nuclear materials and nuclear waste programs encompasses all the NRC public
health and safety, safeguards, research, operational data analysis and other efforts related to the
licensing, inspection, and environmental reviews for non-reactor NRC-regulated activities. The
majority of these activities are managed by the Office of Nuclear Material Safety and Safeguards
(NMSS). These include oversight of fuel cycle facilities, nuclear materials users, and uranium
recovery facilities; the safe management and disposal of low-level and high-level radioactive
wastes; the decontamination and decommissioning of facilities and sites associated with
NRC-licensed activities; the transportation of nuclear materials; and the safe interim storage of
spent fuel.

1.2  Overview of Applicable Rules and Regulations

The NRC protects the public health and safety during civilian uses of nuclear materials through
the issuance of performance-based regulations, regulatory guides, generic communications, and
NUREGs.

1.2.1 NRC Regulations

The Atomic Energy Act of 1954, as amended, authorizes NRC to develop regulations that
licensees must follow to protect health and safety. New or amended regulations are prepared and
issued through the rulemaking process, which is managed by the Office of Nuclear Regulatory
Research with assistance from other offices such as the Office of the General Counsel, as needed.
NRC regulations of interest are found at 10 CFR Chapter | -- Nuclear Regulatory Commission; a
partial listing of the most relevant parts includes:

10 CFR 20 - Standards for Protection Against Radiation

10 CFR 30 - Rules of General Applicability to Licensing of the Possession or Use of Nuclear or
Byproduct Material in Medicine, Industry (including Low-Level Waste
Management at Power Reactors), Agriculture, or Research

10 CFR 35 - Medical Use of Byproduct Material

10 CFR 40 - Domestic Licensing of Nuclear Source Material Facilities

10 CFR 50 - Domestic Licensing of Nuclear Reactors or Fuel Reprocessing Plants

10 CFR 50

Appendix A - “General Design Criteria for Nuclear Power Plants”



10 CFR 50
Appendix | - “Numerical Guides for Design Objectives and Limiting Conditions for Operation
Guides to Meet the Criterion as Low as is Reasonably Achievable for Radioactive
Material in Light-Water-Cooled Nuclear Power Reactor Effluents”
10 CFR 61 - Licensing Requirements for Land Disposal of Radioactive Waste
10 CFR 70 - Domestic Licensing of Special Nuclear Material
10 CFR 71 - Licensing of the Packaging and Transportation of Radioactive material

1.2.2 Regulatory Guides

NRC uses Regulatory Guides to describe acceptable methods of implementing NRC regulations.
The guides are issued in ten numbered categories:

Power Reactors

Research and Test Reactors
Fuels and Materials Facilities
Environmental and Siting
Materials and Plant Siting
Products

Transportation

Occupational Health

Antitrust and Financial Review
General

COxNoOGOAMWNE
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Specific Regulatory Guides of interest include:

- Regulatory Guide 1.143 - “Design Guidance for Radioactive Waste Management
Systems, Structures, and Components Installed in Light-Water-Cooled Nuclear
Power Plants,” Revision 1, October, 1979.

- Regulatory Guide 8.18 - “Information Relevant to Ensuring that Occupational
Radiation Exposures at Medical Institutions Will Be As Low As Reasonably
Achievable,” Revision 1, October, 1982.

- Regulatory Guide 10.2 - “Guidance to Academic Institutions Applying for Specific
Byproduct Material Licenses of Limited Scope,” Revision Bdember, 1976.

- Regulatory Guide 10.4 - “Guide for the Preparation of Applications for Licenses to
Process Source Material,” Revision 2, December, 1987.

- Regulatory Guide 10.5 - “Applications for Type A Licenses of Broad Scope,”
Revision 1, December, 1980.



1.2.3 Generic Communications

NRC issues generic communications (bulletins, generic letters, information notices, and
administrative letters) to inform groups of licensees about specific problems, developments, or
other matters of interest to the licensees. NRC also uses generic letters to request licensees to
take specific actions or require them to submit information. Generic communications of interest
include:

- IE Circular No. 80-18, “10 CFR 50.59 Safety Evaluations for Changes to
Radioactive Waste Treatment Systems,” August, 1980.

- Generic Letter 81-38, “Storage of Low-Level Radioactive Wastes at Power
Reactor Sites,” and Enclosure, “Radiological Safety Guidance for Onsite
Contingency Storage Capacity,” November 10, 1981

- HPPOS-239, “Clarification of Generic Letter 81-38, “Storage of Low-Level
Radioactive Wastes at Power Reactor Sites.”

- Generic Letter 85-14, “Commercial Storage at Power Reactor Sites of Low-Level
Radioactive Waste Not Generated by the Utilityigust 1, 1985.

- Information Notice No. 90-09, “Extended Interim Storage of Low-Level
Radioactive Waste by Fuel Cycle and Material Licensees,” and Attachment,
“Information Needed in an Amendment Request to Authorize Extended Interim
Storage of Low-Level Radioactive Waste,” February 5, 1990.

- Generic Letter 80-051, “Letter to Licensees Concerning On-Site Storage of Low-
Level Waste,” and Enclosure “Safety Consideration for Temporary On-Site
Storage of Low-Level Radioactive Waste,” June 9, 1990.

- Policy and Guidance Directive 94-05, “Updated Guidance on Decay-In-Storage,”
October 19, 1994.

1.2.4 NRC Reports
NRC prepares reports on a wide ranch of topics including:

. Ongoing regulatory proceedings, such as safety evaluation reports and environmental
impact statements.

. Technical and regulatory reports of general applicability, such as informatgposting
regulatory decisions, guidance for meeting NRC regulations, results of task force
investigations of specific topics or incidents, analyses of certain regulatory programs,
proceedings of conferences and workshops, and administrative information of interest to
the staff, the industry, and the public.



. Standard review plans and application guidance to make information about the regulatory
licensing process widely available and to improve the understanding of the staff’s review
process widely available and to improve the understanding of the staff’s review process for
interested members of the public and the nuclear industry.

These documents are designated as NUREGs and specific NUREG documents of interest include:

NUREG-0800, “Standard Review Plan for the Review of Safety Analysis Reports
for Nuclear Power Plants, LWR (Light Water Reactor) Edition,” July, 1981
— Section 11.2 - Liquid Waste Management Systems
— Section 11.3 - Gaseous Waste Management Systems
— Section 11.4 - Solid Waste Management Systems
— Appendix 11.4-A - Design Guidance for Temporary Onsite Storage of Low-
Level Radioactivity Waste

- NUREG-SR1556, V1, “Consolidated Guidance About Material Licenses:
Program-Specific Guidance about Portable Gauge Licenses”

- NUREG-SR1556, V2, “Consolidated Guidance About Material Licenses:
Program-Specific Guidance about Industrial Radiography Licenses”

- NUREG-SR1556, V6, “Consolidated Guidance About Material Licenses:
Program-Specific Guidance about 10 CFR Part 36 Irradiator Licenses”

- NUREG-SR1556, V7, “Consolidated Guidance About Material Licenses:
Program-Specific Guidance about Academic, Research and Development, and
other Licenses of Limited Scope”

- NUREG-1600, Rev.1, “General Statement of Policy and Procedures for NRC
Enforcement Actions, Enforcement Policy,” May, 1998

Other (non-NUREG) documents include the following management directives and inspection
manuals:

- Management Directive 8.6 - “Systematic Assessment of Licensee Performance
(SALP)

- Inspection Procedure 65051, “Low-Level Radioactive Waste Storagii€sit

- Inspection Procedure 84101, “Radioactive Waste Management”

- Inspection Procedure 84522, “Solid Wastes (Preoperational and Supplemental)

- Inspection Procedure 84523, “Liquids and Liquid Wastes (Preoperational and
Supplemental)

- Inspection Procedure 84524, “Gaseous Waste System (Preoperational and
Supplemental)

- Inspection Procedure 84722, “Solid Wastes”

- Inspection Procedure 84723, “Liquids and Liquid Wastes”

- Inspection Procedure 84724, “Gaseous Waste System”
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- Inspection Procedure 84750, “Radioactive Waste Treatment, and Effluent and
Environmental Monitoring”

- Inspection Procedure 84850, “Radioactive Waste Management - Inspection of
Waste Generator Requirements of 10 CFR Part 20 and 10 CFR Part 61"

- Inspection Procedure 84900, “Low-Level Radioactive Waste Storage”

- Inspection Procedure 86750, “Solid Radioactive Waste Management and
Transportation of Radioactive Materials”

- Inspection Procedure 87100, “Licensed Materials Programs”

- Inspection Procedure 87110G, “Medical Broad-Scope Inspection Field Notes”

- Inspection Procedure 87110, “Industrial/Academic/Research Programs”

- Inspection Procedure 87110A, “Industrial/Academic/Research Inspection Field
Notes”

- Inspection Procedure 88035, “Radioactive Waste Management”

Copies of the Regulatory Guides, Generic Communications, and NRC Reports listed above are
provided in Attachment 1 of this background document. Copies the applicable 10 CFR Chapter |
regulations (and the above referenced documents) can be obtained either from NRC'’s Internet
web page athttp://www.nre.gov or the NRC Public Document Room, at 2120 L Street, NW,
Lower Level, Washington, DC 20037.



2.0  Nuclear Power Facilities
2.1  Overview of Nuclear Power Facilities Operating in the United States

There are currently 110 commercial nuclear power reactors in the United States, of which 109 are
operating in 32 States (one facility is closed and voted to start the decommissioning process in
December, 1996). In 1995, the commercial nuclear power industry generated approximately
658.7 thousand gigawatt hours, which was equal to nearly one-fifth of the Nation's electrical
output? All nuclear power reactors are licensed directly by the NRC under the authority of the
Atomic Energy Act, as amended, and Title 10 of the Code of Federal Regulations.

The U.S. nuclear power industry utilizes two types of light water reactors - tilegooater

reactor (BWR) and the pressurized water reactor (PWR). The main component of both reactor
designs is the reactor core, in which nuclear fission takes place. The core consists of fuel, which

is uranium enriched with an amount of the fissionable isotoffé U ; coolant, which in light water
reactors is ordinary water (rather than heavy water or liquid metal); and a moderator, which

reduces the speed of the neutrons released in the fission process. Water is used as a moderator as
well as a coolant in light water reactors.

The commercial by-product of the fission process is heat. Power is generated by letting water
absorb heat and transfer its potential for work to power turbines. The fission process is carefully
managed to control the heat generated by the fuel rods. In addition to water that continually
circulates to cool the reactor core, control rods with the capacity to absorb neutrons are used to
control the chain reaction.

In light water reactors the heat absorption process can be either direct or indirect. That is, the
coolant water can either circulate directly among the fuel rods to absorb heat potential (i.e., direct
system) or through piping to a steam generator where another loop of water is heated (i.e.,
indirect system). The former of these processes is generally known as an “open loop system” and
is found in the BWR unit design. The latter process is generally known as a “closed loop system”
and is found in the PWR unit design.

Of the two reactor types currently in U.S. commercial application, the BWR unit is the older
technology. The BWR unit was directly adapted from military to commercial application; these
were some of the first active units in the U.S. during the 1950s. Ordinary water is the primary
coolant and power generation medium in these units. There is one self-contained loop for both
processes, which is why it is termed an “open loop” system. Water is heated among the core’s
fuel rods to the point where steam is generated. The steam is then force-circulated by electrical
power pumps into a coolant loop where it is used to drive a turbine that generates electricity.
After exiting the turbine, the steam cools further and condenses while being pushed along the

4 U.S. Nuclear Regulatory Commission, “Information Digest,” NURE&BO0, pages 16-30, April,
1997.

> Samuel Glasstone and Alexander Sesonske)ear Reactor Engineeringrourth Edition, Volumes 1
and 2, 1994.
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back-end of the loop; ultimately, the steam re-enters the core as water where the process is then
repeated.

Pressurized water reactors, which constitute a majority (66 percent) of installed units in the U.S.,
also use water as the primary cooling medium. In contrast to the BWR, water does not circulate
through a single loop. Instead, in the PWR unit, water circulates through the reactor core in one
self-contained (closed) circulation loop (the primary) to a steam generator. At the steam

generator the heat absorbed when circulating through the reactor core is used to vaporize
pressurized water in a second closed circulation loop (the secondary). The steam from the second
loop is then used to drive a turbine and generate power.

Although there are many similaritiesach reactor design can be considered unique as there are:

. 4 reactor vendors

. 48 licensees

. 80 different designs
. 72 sites.

Exhibit 1 identifies the 110 commercial nuclear power reactors constructed in the United States.
Exhibit 1 also presents the owning/operating utility, facility location, NRC region, NRC docket
number, reactor construction type, and licensed electrical generating capacityityy fac



EXHIBIT 1

SUMMARY OF NUCLEAR POWER REACTORS IN THE UNITED STATES
(from Appendix A, U.S. NRC, “Information Digest,” NURE@-350, 1997)

U.S.NRC | NRC Construction | License
Unit Name Operating Utility City State |Docket No. | Region Type MWt

Arkansas Nuc. 1 Entergy Operation, Inc. Russellville ARD50-00313 IV | PWR-DRYAMB | 2568
Arkansas Nuc. 2 Entergy Operation, Inc. Russellville ARD50-00368 IV | PWR-DRYAMB | 2815
Beaver Valley 1 Duquesne Light Co. McCandless PA  050-00834 PWR-DRYSUB 2652
Beaver Valley 2 Duquesne Light Co. McCandless PA  050-00412 PWR-DRYSUB 2652
Big Rock Point Consumers Power Co. Charlevoix Ml 050-00155 I BWR-DRYAMB 0240
Braidwood 1 Commonwealth Edison Co. Joilet Il 050-004p6 I} PWR-DRYAMB 3411
Braidwood 2 Commonwealth Edison Co. Joilet I 050—004|57 Ili PWR-DRYAMB 3411
Browns Ferry 1 Tennessee Valley Authority Decatur AL050-00259 Il BWR-MARK1 3293
Browns Ferry 2 Tennessee Valley Authority Decatur AL050-00260 Il BWR-MARK2 3294
Browns Ferry 3 Tennessee Valley Authority Decatur AL050-00296 Il BWR-MARK3 3295
Brunswick 1 Carolina Power & Light Co. Southport NC  050-003p5 I BWR-MARK1 25b8
Brunswick 2 Carolina Power & Light Co. Southport NC 050-003p4 I BWR-MARK1 2486
Byron 1 Commonwealth Edison Co. Rockford Il  050-004p4 Il PWR-DRYAMB 3411
Byron 2 Commonwealth Edison Co. Rockford Il  050-004p5 Il PWR-DRYAMB 3412
Callaway Union Electric Co. Fulton MQ 050-00483 V| PWR-DRYAMB  35@5
Calvert Cliffs 1 Baltimore Gas & Electric Co. Annapolis MDD 050-00317 I PWR-DRYAMB | 2700
Calvert Cliffs 2 Baltimore Gas & Electric Co. Annapolis MDD 050-00318 I PWR-DRYAMB | 2700
Catawba 1 Duke Power Co. Rock Hill SC  050-0043 Il PWR-ICECND 3411
Catawba 2 Duke Power Co. Rock Hill SC 050-004[4 Il PWR-ICECND 3411
Clinton lllinois Power Co. Clinton IL | 050-00461 1] BWR-MARKS3 2894
Comanche Peak 1 Texas Utilities Electric Co. Glen Rose TR50-00445 IV | PWR-DRYAMB | 3411
Comanche Peak 2 Texas Utilities Electric Co. Glen Rose TR50-00446 IV | PWR-DRYAMB | 3411




EXHIBIT 1 (Continued)

U.S.NRC | NRC Construction | License
Unit Name Operating Utility City State |Docket No. | Region Type MWt

Cooper Nebraska Public Power District Nebraska City NE  050-00R98 V  BWR-MARK1 2881
Crystal River 3 Florida Power Corp. Crystal River FL  050-00302 I PWR-DRYAMB  25¢44
D.C. Cook 1 Indiana/Michigan Power Co. Benton Harbar Ml 050-00315 Il PWR-ICECND 350
D.C. Cook 2 Indiana/Michigan Power Co. Benton Harbar Ml 050-00316 Il PWR-ICECND Uil
Davis-Besse Toledo Edison Co. Toledo OH 050-00346 Il PWR-DRYAVB 27|72
Diablo Canyon 1 Pacific Gas & Electric Co. San Luis Obigpo €A 050-00275 vV  PWR-DRYAMB 3838
Diablo Canyon 2 Pacific Gas & Electric Co. San Luis Obigpo  CA  050-00823 vV  PWR-DRYAMB 3411
Dresden 2 Commonwealth Edison Co. Morris IL 050-00237 Il BWR-MARK1 25p7
Dresden 3 Commonwealth Edison Co. Morris IL 050-00249 Il BWR-MARK1 25p7
Duane Arnold IES Utilities, Inc. Cedar Rapids IA 050-00331 11 BWR-MARK1 1658
Edwin I. Hatch 1 Southern Nuclear Operating Co. Baxley GA  050-00B21 Il BWR-MARK1 2p58
Edwin I. Hatch 2 Southern Nuclear Operating Co. Baxley GA  050-00B66 Il BWR-MARK1 2“558
Fermi 2 Detroit Edison Co. Toledo OH  050-00341 1] BWR-MARK1 3480
Fort Calhoun Omaha Public Power District Omaha NED50-00285 IV | PWR-DRYAMB | 1500
Ginna Rochester Gas & Electic Corp. Rochester NY  050-00p44 I PWR-DRYAMB 1520
Grand Gulf 1 Entergy Operations, Inc. Vicksburg MS 050-00416 IV  BWR-MARKS 3833
H.B. Robinson 2 Carolina Power & Light Co. Florence SC 050-00261 I PWR-DRYAMB 2800
Haddam Neck** CT Yankee Atomic Power Co. Meriden Cr  050-00213 PWR-DRYAMB 1825
Hope Creek 1 Public Service Electic & Gas Co. Wilmington DE 050-00854 I BWR-MARK1 3p93
Indian Point 2 Consolidated Edison Co. New York Cit NY  050-00247 PWR-DRYAVMB  3(71
Indian Point 3 Consolidated Edison Co. New York Cit NlY  050-00286 PWR-DRYAMB  3(125
J. A. FitzPatrick Power Authority of the State of NY Oswego NY  050-00333 BWR-MARKI[L 2936
Joseph M. Farley 1 Southern Nuclear Operating Co. Dothan AL 050-00348 Il PWR-DRYAMB 652
Joseph M. Farley 2 Southern Nuclear Operating Co. Dothan AL 050-00364 Il PWR-DRYAMB 652
Kewaunee Wisconsin Public Service Corp. Green Bay WI  050-00B805 Il PWR-DRYAMB  (pl1l
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EXHIBIT 1 (Continued)

U.S.NRC | NRC Construction | License
Unit Name Operating Utility City State |Docket No. | Region Type MWt

La Salle County 1 Commonwealth Edison Co. Ottawa LO50-00373 11 BWR-MARK2 3323
La Salle County 2 Commonwealth Edison Co. Ottawa LO50-00374 11 BWR-MARK2 3323
Limerick 1 Philadelphia Electric Co. Philadelphia PA  050-00352 BWR-MARK2 3458
Limerick 2 Philadelphia Electric Co. Philadelphia PA  050-00353 BWR-MARK2 34{58
Maine Yankee Maine Yankee Atomic Power Co. Bath NE 050-00809 I PWR-DRYAMB  2J00
McGuire 1 Duke Power Co. Charlotte NC 050-00369 I PWR-ICECND 3411
McGuire 2 Duke Power Co. Charlotte NC 050-00370 I PWR-ICECND 3411
Millstone 1 Northeast Nuclear Energy Co. New London ¢T050-00245 I BWR-MARK1 2011
Millstone 2 Northeast Nuclear Energy Co. New London ¢T050-00336 I PWR-DRYAMB | 2700
Millstone 3 Northeast Nuclear Energy Co. New London ¢T050-00423 I PWR-DRYSUB 3411
Monticello Northern States Power Co. Minneapolis MN  050-00263 Il BWR-MARK1 1670
Nine Mile Point 1 Niagra Mohawk Power Corp. Oswego NY  050-00220 BWR-MARKI[L 1850
Nine Mile Point 2 Niagra Mohawk Power Corp. Oswego NY  050-00410 BWR-MARKR 3467
North Anna 1 Virginia Electric & Power Co. Richmond VA  050-00338 Il PWR-DRYSUB 28P3
North Anna 2 Virginia Electric & Power Co. Richmond VA  050-00339 Il PWR-DRYSLJB 28P3
Oconee 1 Duke Power Co. Greenville S[C050-00269 Il PWR-DRYAMB | 2568
Oconee 2 Duke Power Co. Greenville S[C050-00270 Il PWR-DRYAMB | 2568
Oconee 3 Duke Power Co. Greenville S[C050-00287 Il PWR-DRYAMB | 2568
Oyster Creek GPU Nuclear Corp. Toms River NJ  050-00219 I BWR-MARK1 1930
Paint Beach 1 Wisconsin Electric Power Co. Manitowac \VD50-00266 1] PWR-DRYAMB | 1519
Paint Beach 2 Wisconsin Electric Power Co. Manitowac (VD50-00301 1] PWR-DRYAMB | 1519
Palisades Consumers Power Co. South Haverj Ml 050-0Q255 0 PWR-DRYAMB 2530
Palo Verde 1 Arizona Public Service Co. Phoenix AZ  050-00528 v  PWR-DRYAMB 3800
Palo Verde 2 Arizona Public Service Co. Phoenix AZ  050-005%29 v PWR-DRYAMB 3876
Palo Verde 3 Arizona Public Service Co. Phoenix AZ  050-005%30 Iv PWR-DRYAMB 3876
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EXHIBIT 1 (Continued)

U.S.NRC | NRC Construction | License
Unit Name Operating Utility City State |Docket No. | Region Type MWt
Peach Bottom 2 PECO Energy Co. Lancaster PA50-00277 | BWR-MARK1 3458
Peach Bottom 3 PECO Energy Co. Lancaster PA50-00278 | BWR-MARK1 3458
Perry 1 Cleveland Electic llluminating Co. Painsville OHO050-00440 11 BWR-MARK3 3579
Pilgrim 1 Boston Edison Co. Plymouth MA  050-00293 I BWR-MARK1| 1998
Prairie Island 1 Northern States Power Co. Minneapolis MN  050-00R82 10 PWR-DRYAMB 1650
Prairie Island 2 Northern States Power Co. Minneapolis MN  050-00306 10 PWR-DRYAMB 1650
Quad Cities 1 Commonwealth Edison Co. Moline IL 050-00254 11 BWR-MARK1 2511
Quad Cities 2 Commonwealth Edison Co. Moline IL 050-00265 11 BWR-MARK1 2511
River Bend 1 Entergy Operations, Inc. Baton Rouge LA050-00458 IV | BWR-MARK3 2894
Salem 1 Public Service Electic & Gas Co. Wilmington DE 050-00272 PWR-DRYAMB 3411
Salem 2 Public Service Electic & Gas Co. Wilmington DE 050-00311 PWR-DRYAMB 3UL11
San Onofre 2 Southern CA Edison Co. & San Diego Gas & Electric Co. San Clemente CA 050-p0361 IV PWR-DRYAMB | 3390
San Onofre 3 Southern California Edison Co. & San Diego Gas & San Clemente CA 050-00362 IV  PWR-DRYAMB | 3390
Electric Co.

Seabrook 1 North Atlantic Energy Service Corp. Porthsmouth NH 050-0Q443 I PWR-DRYAMB 411
Sequoyah 1 Tennessee Valley Authority Chattanooga ITR50-00327 Il PWR-ICECND 3411
Sequoyah 2 Tennessee Valley Authority Chattanooga ITR50-00328 Il PWR-ICECND 3411
Shearon Harris 1 Carolina Power & Light Co. Raleigh NC 050-00400 I PWR-DRYAMB  2[[75
South Texas Project 1]  Houston Lighting & Power Co. Bay City TX  050-00498 V. PWR-DRYAMB 3800
South Texas Project 2 Houston Lighting & Power Co. Bay City TX  050-00499 v  PWR-DRYAMB 3“300
St. Lucie 1 Florida Power & Light Co. Ft. Pierce FL  050-00385 Il PWR-DRYAMB 2700
St. Lucie 2 Florida Power & Light Co. Ft. Pierce FL  050-00389 Il PWR-DRYAMB 2700
Summer South Carolina Electic & Gas Co. Columbia SC 050-00895 Il PWR-DRYAMB 2900
Surry 1 Virginia Electric & Power Co. Newport News VA  050-00280 Il PWR-DRYSUB 2516
Surry 2 Virginia Electric & Power Co. Newport News VA 050-00281 Il PWR-DRYSUB 2516
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EXHIBIT 1 (Continued)

U.S.NRC | NRC Construction | License
Unit Name Operating Utility City State |Docket No. | Region Type MWt

Susquehanna 1 Pennsylvania Power & Light Co. Berwick PA  050-00387 I BWR-MARK2 3441
Susquehanna 2 Pennsylvania Power & Light Co. Berwick PA  050-00388 I BWR-MARK2 3441
Three Mile Island 1 GPU Nuclear Corp. Harrisburg PA  050-00289 PWR-DRYAMB  2%68
Turkey Point 3 Florida Power & Light Co. Miami FL| 050-00250 Il PWR-DRYAMB  23()0
Turkey Point 4 Florida Power & Light Co. Miami FL| 050-00251 Il PWR-DRYAMB 23(“0
Vermont Yankee VT Yankee Nuclear Power Corp. Brattleboro Y D50-00271 I BWR-MARK1 1593
Vogtle 1 Southern Nuclear Operating Co. Augusta GA50-00424 Il PWR-DRYAMB | 3565
Vogtle 2 Southern Nuclear Operating Co. Augusta GA50-00425 Il PWR-DRYAMB | 3565
Washington Nuclear 2 WA Public Power Supply System Richland WA 050-00397 V  BWR-MARK2 3n8e
Waterford 3 Entergy Operations, Inc. New Orleans LA  050-00382 IV  PWR-DRYAMB 3890
Watts Bar 1 Tennessee Valley Authority Spring City TN  050-00390 Il PWR-ICECND 3111
Wolf Creek 1 Wolf Creek Nuclear Operating Corp. Burlington KS 050-00482 IV  PWR-DRYAMB 3465
Zion 1 Commonwealth Edison Co. Chicago I 050-002P5 Il PWR-DRYAMB 3250
Zion 2 Commonwealth Edison Co. Chicago IIL  050-003p4 Il PWR-DRYAMB 32”50

Key for Construction ypes:

PWR: Pressurized-Water Reactor; BWR:ilBg-Water Reactor; DRYAMB: Dry, Ambient Pressure; DRYSUB: Dry,
Subatmospheric; ICECND: Wet, Ice Condenser; MARK 1: Wet, Mark I; MARK 2: Wet, Mark II; MARK 3: Wet, Mark III.
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2.2 Waste Generation at Nuclear Power Facilities

The systems used at reactors to control radioactive waste materials differ between PWRs and
BWRs, as well as among different vendors. Pressurized water reactors, which must maintain
pressure in the primary reactor core cooling water system at up to 2250 pounds per square inch,
or 150 times normal atmospheric pressure, use a chemical and volume control system to maintain
the proper water volume and to adjust the concentration of boric acid (a neutron moderator) in
the systeni. Water is bled from the primary circuit and is passed through ion-exchange
demineralizers and filters. The water then may be returned to the primary circuit. Concentrated
boric acid from a boric acid recovery process also may be stored and returned to the primary
circuit. "Dirty" waste water, not arising from the primary system but from floor drains and other
sources, may contain low levels of radioactivity, so it is generally filtered and evaporated. Used
filters, as well as wastes from the demineralizer, must be managed as waste. Finally, tritiated
water, formed as a consequence of neutron radiation and the presence of boron in the coolant
water, is withdrawn from the primary system, solidified with cement, and disposed in a low-level
waste facility.

Pressurized water reactors also use waste treatment systems for gaseous wastes, arising from the
primary system, the secondary system, and the reactor building ventilation system. Primary gases
in a PWR are generally collected and held in tanks for a substantial period to allow for decay of

the radionuclides they contain. Residual gases are then passed through a high-efficiency
particulate air filter, mixed with large volumes of filtered ventilation air and discharged. Air filter
wastes must be managed.

Boiling water eactors have a single water circulation system, but fission products that escape

from the core or are created by activation of materials dissolved or suspended in the coolant water
tend to remain in the reactor vessel and recirculating pump system (i.e., in the water side rather
than the steam side of the system). Gases tend to pass into the steam and therefore reach the
turbines, after which they are separated by a steam-jet air-ejector and passed through a catalytic
recombiner and charcoal beds. After the steam has passed through the turbine it goes to
condensers. The condensate is passed through a demineralizer before the water is returned to the
reactor vessel. Because boron is not used, little tritium is generated. Water from leakage is

¢ With respect to PWRs, a handbook on water use in industrial processes states, "High purity must be
maintained in the primary loop water to minimize fouling of reactor and exchanger heat tramtdeesand
to avoid contaminants that could from undesirable radioactive isotopes under neutron flux. Controlled
additions and removals of boric acid in the primary loop water provide the correct concentration of neutron-
absorbing boron needed to control neutron flux and energy transfer. Chemicals such as lithium hydroxide,
forming relatively safe radioisotopes under neutron flux, are used for pH control in the primary loop

.. .. Primaryloop water purity is usually maintained by continuously passing a portion of the circulating
water through a mixed bed demineralizer. These generally utilize anion resins in the borate form, to avoid
removal of boron from the water. As impurities accumulate, these resins tend to become radioactive and
regeneration becomes impractical. Consequently, the resins are eventually disposed of as a solid radwaste."
NALCO Chemical CompanyNALCO Water Handbogknd Edition, 1988, p. 34.21.

-14 -



treated by demineralization and filtration. Wastes from ion exchange processes and filters must be
managed.

The operation of commercial nuclear power reactors generates various types of radioactive and
mixed wastes, including:

. High-Level Radioactive Waste/Spent Fuel
. Transuranic Waste
. Low-Level Radioactive (Non-Mixed and Mixed) Waste.

Although high-level mixed waste and transuranic mixed waste both are generated in large
amounts as a result of nuclear fuel production and regeneration activities, they are unlikely to be
generated under normal operations at a nuclear reactor. Therefore, the remainder of this section
discusses low-level radioactive waste

7 o
2.2.1 Low-Level Radioactive Waste Low-Level Radioactive Waste
Under the Low-Level Radioactive Waste Policy
As noted above, reactors operate radioactivgl Amendments Act, codified in 42 U.S.C810101,
waste treatment systems to reduce the low-level waste is radioactive material that “is ndt
radioactivity in their effluents. Low-level high-level radioactive waste, spent nuclear fuel,

. . N . transuranic waste, or by-product material as
radioactive waste generally includes residues O o o

. . defined in section 2014(e)(2) of this title. .”

from these systems, particularly reSIdueTi from The NRC similarly defines low-level waste in 10
reactor Wat(_ar treatment systems, as well as || ~rg s61.2 as theoflowing:
other materials that have become o
contaminated with radioactive material or Waste means those low-level radioactive
have become radioactive through exposure t wastes containing source, special nuclear, fpr
neutron radiation. Such waste can include byprodugt material Fhat ar@eep?able for
equipment and tools, protective clothing disposal in a land disposal facility. For the

X ) ) ) purposes of this definition, low-level waste
filters, cleaning materials, discarded parts, has the same meaning as in the Low-Level

7

waste oils, and similar materials. Waste Policy Act, that is, radioactive waste
not classified as high-level radioactive wastg,
2.2.2 Mixed Radioactive Waste transuranic waste, spent nuclear fuel, or
byproduct material as defined in section
Mixed waste contains both radioactive waste| 11e.(2) of the Atomic Energy Act (uranium
and hazardous waste. The Electric Power \ = o thorium tailings and waste).” y

Research Institute (EPRI) has identified 16
processes that may generate low-level mixed

" Oak Ridge National Laboratory for the U.S. Nuclear Regulatory Commishiational Profile on
Commercially Generated Lelevel Radioactive Mixed Wast&NUREG/CR-5938, ORNL-6731, 1992, p. 8
and Electric Power Research Institutgclear Utility Mixed Waste Stream Characterization Study
October 1994, p. 1-1. (Henceforidational ProfileandMixed Waste Characterization Stydgspectively.)
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waste (LLMW) at commercial nuclear power . N
it Mixed Radioactive Waste

generators. The potential mixed wastes res

from, or can be described generally as, the RCRA, as amended by the Federaliifgc
following: Compliance Act of 1992, defines mixed waste a$ a
waste that contains both hadaus waste and
(1) Laboratory analyses performed on source, special nuc!ear, or by-product material
radioactive materials such as reactor ;ligjgztﬁ the Atomic Energy Act (RCRA
coolants or lubricating oils. The \ (41).

materials may be a potential LLMW
before analysis or the analysis may turn the sample into a LLMW, through the use of
hazardous reagents and solvents.

(2) Scintillation fluids used to analyze tritium activity inactor coolant water.

3) Solvents used for general radioactive decontamination.

(@) Radioactively contaminated rags used for cleaning equipment, tools, and surfaces that also
are contaminated with solvents, paints, or oils.

(5) Mixtures of cleaning solution and radioactive graphite lubricants from cleaning in-core
instrumentation packages.

(6) Cleaning solutions and rags used to decontaminate lead radioactive shielding, and
discarded lead shielding.

@) Filters, still bottoms, and spent solvent used in dry cleaning clothing and rags containing
radioactive contamination.

(8) Unused paint, brushes, and rags cross-contaminated by radioactivity.

9 Residues, including used grit and removed material, from dry grit blasting used to remove
radioactive contamination from metal equipment and concrete surfaces.

(10) Residues, including carrier liquid, grit and removed material, and filters, from liquid
abrasive decontamination of equipment, parts, and tools.

(11) Used all, oil filters, and associated materials from oil change-out from pumps and other
equipment.

(12) Sludge from clean out of tanks and sumps.

(13) Filters, resins, and evaporator bottoms from systems to remove radioactive waste from
primary and secondary water systems.

(14) Filters, ion exchange resins, chemicals, and decontamination solutions used to
decontaminate piping and components by removing corrosion buildup.
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(15) Filters, additives, and spilled material from the use of corrosion inhibitors iretetar
cooling water systems.

(16) Miscellaneous other sources, potentially including filters and ion exchange resins from the
reactor core cooling water systems. Although there are no current data to suggest that
such filters/resins are mixed waste, there is a possibility of soluble chromium ions being
removed by demineralizers for short time peridds.

2.3  Applicable Regulations

As briefly discussed in Section 1.2, the construction and operation of nuclear power plants and
the subsequent generation and management of radioactive waste is regulated by the NRC, which
has issued numerous performance-based regulations, regulatory guides, generic communications,
NUREGS, and other documents. The remainder of this section discusses the major components
of the regulations and other documents that pertain to the generation and management of
radioactive wastes at nuclear power facilities. This discussion also provides the context for how
the various regulations and requirements specified in the numerous NRC documents work
together to enable the NRC to ensure that nuclear power facilities are operating in a manner that
is safe to both human health and the environment.

2.3.1 NRC Regulations

The Atomic Energy Act of 1954, as amended, authorizes NRC to develop regulations that
licensees must follow to protect health and safety. NRC regulations of interest are found at 10
CFR Chapter | -- Nuclear Regulatory Commission; a partial listing of the parts most relevant to
the construction and operation of nuclear power facilities and the management of radioactive
waste includes:

10 CFR 20 - Standards for Protection Against Radiation
10 CFR 50 - Domestic Licensing of Nuclear Reactors or Fuel Reprocessing Plants
10 CFR 50
Appendix A -“General Design Criteria for Nuclear Power Plants”
10 CFR 50
Appendix | - “Numerical Guides for Design Objectives and Limiting Conditions for Operation
Guides to Meet the Criterion as Low as is Reasonably Achievable for Radioactive
Material in Light-Water-Cooled Nuclear Power Reactor Effluents”
10 CFR 61 - Licensing Requirements for Land Disposal of Radioactive Waste
10 CFR 70 - Domestic Licensing of Special Nuclear Material
10 CFR 71 - Licensing of the Packaging and Transportation of Radioactive material

In general, the management of low-level radioactive waste is subject to a broad range of
regulatory provisions. Licensees of nuclear power plants are required by NRC'’s general radiation
protection standards (10 CFR Part 20) to ensure that radioactivity levels released to the

8 Mixed Waste Characterization Stygy 5-137.
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environment are as low as reasonably achievable (ALARA). Portions of 10 CFR Part 20
(Subpart K) also pertain to waste disposal, which is allowed by the NRC only by (1) transfer to an
authorized recipient; (2) decay in storage; or (3) release in effluents, but only if within specified
dose limits. Authorized recipients of waste, in turn, must be specifically licensed for one or more
of the following waste management alternatives:

. Treatment prior to disposal,

. Treatment or disposal by incineration;

. Decay in storage;

. Disposal at a land disposal facility licensed under 10 CFR Part 61; or
. Disposal at a geologic depository licensed under 10 CFR Part 60.

The 10 CFR 50 regulations pertain to the process of obtaining a construction permit; preparing a
license application, which also includes the preliminary and final safety analysis reports; and the
controlling, monitoring, and reporting of the release of radioactive materials to the environment.
Appendix A of Part 50 stipulates the “General Design Criteria for Nuclear Power Plants,” which
are provided as criteria. The relevant criteria include:

. Criterion 60 -- Control of Releases of Radioactive Materials to the EnvironmégFtte
nuclear power unit design shall include means to control suitably the release of radioactive
materials in gaseous and liquid effluents and to handle radioactive solid wastes produced
during normal reactor operation, including anticipated operational occurrences. Sufficient
holdup capacity shall be provided for retention of gaseous and liquid effluents containing
radioactive materials, particularly where unfavorable site environmental conditions can be
expected to impose unusual operational limitations upon the release of such effluents to
the environment.”

. Criterion 61 -- Fuel Storage and Handling and Radioactivity ContréThe fuel storage
and handling, radioactive waste, and other systems which may contain radioactivity shall
be designed to assure adequate safety under normal and postulated accident conditions.
These systems shall be designed (1) with a capability to permit appropriate periodic
inspection and testing of components important to safety, (2) with suitable shielding for
radiation protection, (3) with appropriate containment, confinement, and filtering systems,
(4) with a residual heat removal capability having reliability and testability that reflects the
importance to safety of decay heat and other residual heat removal, and (5) to prevent
significant reduction in fuel storage coolant inventory under accident conditions.”

. Criterion 63 -- Monitoring Fuel and Waste StoragéAppropriate systems shall be
provided in fuel storage and radioactive waste systems and associated handling areas (1)
to detect conditions that may result in loss of residual heat removal capability and
excessive radiation levels and (2) to initiate appropriate safety actions.”

® Waste management is also subject to standards set byifdR& 40 CFRPart190.
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. Criterion 64 -- Monitoring Radioactivity ReleasesMeans shall be provided for
monitoring the reactor containment atmosphere, spaces containing components for
recirculating of loss-of-coolant accident fluids, effluent discharge paths, and the plant
environs for radioactivity that may be released from normal operations, including
anticipated operational occurrences, and from postulated accidents.”

The disposal and transportation of radioactive wastes are covered in 10 CFR 61 and 71,
respectively. A summary of the relevant regulations is provided below in Exhibit 4.

2.3.2 Regulatory Guides

As noted earlier, NRC uses Regulatory Guides to describe acceptable methods of implementing
NRC regulations. The guides are issued in ten numbered categories:

Power Reactors

Research and Test Reactors
Fuels and Materials Facilities
Environmental and Siting
Materials and Plant Siting
Products

Transportation

Occupational Health

Antitrust and Financial Review
General

COxNoOOAMWNE

H

The specific Regulatory Guide of interest for nuclear power facilities is:

. Regulatory Guide 1.143- “Design Guidance for Radioactive Waste Management
Systems, Structures, and Components Installed in Light-Water-Cooled Nuclear Power
Plants” Revision 1, October, 1979.

NRC prepared this guide to provide information and criteria that will provide reasonable
assurance that components and structures used in the radioactive waste management and steam
generator blowdown systems are designed, constructed, installed, and tested on a level
commensurate with the need to protect the health and safety of the public and plant operating
personnel. It also set forth minimum staff recommendations and was not intended to prohibit the
implementation of more rigorous design considerations, codes, standards, or quality assurance
measures. Relevant sections of the guide include Sections C.1 through C.3, which discuss the
minimum design criteria for systems handling radioactive liquids, gases, and solid wastes. A
summary of the design requirements are provided in Exhibit 5.
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EXHIBIT 4

Summary of 10 CFR Chapter | Regulations Applying to the
Generation and Management of Radioactive Wastes at Nuclear Power Facilities

CITATION

SUMMARY OF NRC REQUIREMENTS FOR
STORAGE OF RADIOACTIVE MATERIALS AND

WASTE

NRC REQUIREMENTS

KEYWORDS

General Requirements

19.12

Workers should be kept informed of the storage, transfer, of
of radiation and/or of radioactive material. Instructed in the
health protection problems associated with exposure to radi
and/or radioactive material, in precautions or procedures to
minimize exposure, and in the purposes and functions of
protective devices employed.

use Training

ation

20.1101(b)

The licensee shall use, to the extent practicable, procedurg
engineering controls based upon sound radiation protection
principles to achieve occupational doses and doses to mem
of the public that are as low as is reasonably achievable
(ALARA).

s andndégContainment
Detection, Monitq
bers

20.1302

The licensee shall make or cause to be made, as approprig
surveys of radiation levels in unrestricted and controlled are
and radioactive materials in effluents released to unrestricte
and controlled areas to demonstrate compliance with the do|
limits for individual members of the public.

\te,
NS

20.1406

Applicants for licenses, other than renewals, afteyuat
20,1997, shall describe in the application howilfgadesign
and procedures for operation will minimize, to the extent
practicable, contamination of the facility and the environmen
facilitate eventual decommissioning, and minimize, to the ex
practicable, the generation of radioactive waste.

Contamination,
Decontamination and
Decommissionin
t, Waste Minimizati

tent

20.1801

The licensee shall secure from unauthorized remoeaicess
licensed materials that are stored in controlled or unrestrictg
areas.

Security, Storage

20.1502

Each licensee shall monitor occupational exposure to radig
and shall supply and require the use of individual monitoring
devices.

tion Monitoring

20.1802

The licensee shall control and maintain constantifiange of
licensed material that is in a controlled or unrestricted area 4
that is not in storage.

Security, Storage
ind

20.1206

Each licensee shall maintain records of dasasivred by all
individuals for whom monitoring was required, and records d
doses received during planned special exposures, accident
emergency conditions.

Monitoring,
f Record Managem

5, and

20.2202

Immediate notification. Each licensee shall immediately rep
any event involving byproduct, source, or special nuclear
material possessed by the licensee the may have caused or|
threatens to cause any harm.

Contaminatior
Emergency Repo

ort
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EXHIBIT 4 (Continued)

CITATION

SUMMARY OF NRC REQUIREMENTS FOR
STORAGE OF RADIOACTIVE MATERIALS AND

WASTE

NRC REQUIREMENTS

KEYWORDS

20.2203

Corrective steps taken or planned to ensure against a recu
including the schedule for achieving conformance with
applicable limits, ALARA constraints, generally applicable

environmental standards, and associated license conditions,

rrence, Corrective A

20 Appendix G

A waste generator, collector, or processor who transports,
offers for transportation, low-level radioactive waste intende
for ultimate disposal at a licensed low-level radioactive wast
land disposal facility must prepare a Manifest reflecting
information requested on applicable NRC forms 540 and 54|
and if necessary, on an applicable NRC form 542. NRC forn
540 and 540A must be completed and must physically
accompany the pertinent low-level waste shipment.

Packaging, Ship
Manifesting

Nuclear Reactor Requirements

50.34

Preliminary safety analysis report. Each application for a
construction permit shall include a preliminary safety analysi
report.

Safety Analysis Ré

()

50.34a

A general description of the provisions for packaging, stora
and shipment offsite of solid waste containing radioactive
materials resulting from treatment of gaseous and liquid
effluents and from other sources.

ge,
Shipment

50.34a

License applicant must include the requirement that each
application to construct a nuclear reactor include a preliming
and final safety analysis report.

Application, PSAR
\ry

50.36a

In order to keep releases of radioactive materials to unrestr

as low as is reasonably achievable, each licensee of a nucle
power reactor will include technical specifications that comp
with the applicable provisions of 20.1301.

icted ALARA, Efflue

areas during normal conditions, including expected occurrences,

ar
y

50.59

(a)(1) The holder of a license authorizing operation of a
production or utilization facility may - make changes in the
facility as described in the safety analysis report; make chan
in the procedures as described in the safety analysis report;

change, test or experiment involves a change in the technic
specifications incorporated in the license or an unreviewed
safety question.

conduct tests or experiments not described in the safety ang
report, without prior Commission approval, unless the propd

ges
and
lysis
sed

50 Appendix A

shall incorporate adequate methods for detecting failure of

limits specified in 10 CFR Part 20. All containers should be
decontaminated to these levels.

Potential release pathways of all radionuclides presentin th
solidified waste form shall be monitored. Surveillance progra

container integrity and measuring releases to the environme
Monitoring shall be conducted to insure that levels are beloy

tion

ment,

port

Storage, Packafying,

FSAR

Safety Analysis Report

S
\ms

Inspection, Det

Monitoring
nt.

Ction,

Containers, Stordge,
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EXHIBIT 4 (Continued)

CITATION

SUMMARY OF NRC REQUIREMENTS FOR
STORAGE OF RADIOACTIVE MATERIALS AND

WASTE

NRC REQUIREMENTS

KEYWORDS

50 Appendix A

Criterion 60 - Control of releases of radioactive materials to

assure adequate safety under normal and postulated accide
conditions.

environment requires that radioactive systems be designed to

the

nt

Design Criteria, Se
Containmeny]

50 Appendix A

Criterion 61 - The fuel storage and handling, radioactive wg
and other systems which may contain radioactivity shall be
designed to assure adequate safety under normal and posty
accident conditions.

Ste,

lated

Design Criteria, S
Storage

50 Appendix A

Criterion 63 - Monitoring fuel and waste storage. Appropria
systems shall be provided in fuel storage and radioactive wg
systems and associated handling areas (1) to detect conditi
that may result in loss of residual heat removal capability an
excessive radiation levels and (2) to initiate appropriate safe
actions.

e
ste
NS
i

ty

ondary

curity,

Monitoring, Storage,

Detection

50 Appendix A

Criterion 64 - Monitoring radioactivity releases. Means shal
provided for monitoring the reactor containment atmosphere
spaces containing components for recirculating of
loss-of-coolant accident fluids, effluent discharge paths, and
plant environs for radioactivity that may be released from
normal operations, including anticipated operational
occurrences, and from postulated accidents.

be

the

Monitoring, Contai
Containment, LO

50 Appendix B- X

A program for inspection of activities affecting quality shall b
established and executed by or for the organization perform
the activity to verify conformance with the documented
instructions, procedures, and drawings for accomplishing th
activity.

D

Inspection

50 Appendix B- Xl

Measures shall be established to control the handling, stora
shipping, cleaning and preservation of material and equipmé
in accordance with work and inspection instructions to preve
damage or deterioration.

ge,
ent
nt

ers,
A

Packaging, Stofage,

Shipment

50 Appendix B- XIV

Measures shall be established to indicate by the use of mar
such as stamps, tags, labels, routing cards, or other suitable
means, the status of inspections and tests performed upon
individual items of the nuclear power plant or fuel reprocess
plant.

kings

h

ng

Inspection, Re

Managemert

50 Appendix B-XVIII

A comprehensive system of planned and periodic audits shg
carried out to verify compliance with all aspects of the quality
assurance program and to determine the effectiveness of th
program.

ll be

11”4

Audits

Packaging Requirements

ords
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EXHIBIT 4 (Continued)

CITATION

SUMMARY OF NRC REQUIREMENTS FOR
STORAGE OF RADIOACTIVE MATERIALS AND

WASTE

NRC REQUIREMENTS |

KEYWORDS

71.43

General standards for all packages. (1) The smallest overall
dimension of a package may not be less than 10 cm. (2) Th
outside of a package must incorporate a feature, such as a seal,
that is not readily breakable and that, while intact, would be
evidence that the package has not been opened by unauthgrized
persons. (3) Each package must include a containment system
securely closed by a positive fastening device that cannot b
opened unintentionally or by a pressure that may arise within the
package.

Packaging, Stofjage,
Containment

71.43

A package must be made of materials and construction that
assure that there will be no significant chemical, galvanic, or
other reaction among the packaging components, among

package contents, or between the packaging components and the
package contents, including possible reaction resulting from
leakage of water, to the maximum credible extent. Account must
be taken of the behavior of materials under irradiation

Packaging, Stofage

71.43

A package valve or other device, the failure of which would
allow radioactive contents to escape, must be protected agginst
unauthorized operation and, except for a pressure relief device,
must be provided with an enclosure to retain any leakage.

Packaging, Containment

71.43

=

A package must be designed, constructed, and prepared fd
shipment so that under tests there would be no loss or dispersal
of radioactive contents, no significant increase in external
surface radiation levels, and no substantial reduction in the
effectiveness of the packaging.

Packaging, Starage,
Containmenff

71.43

A package may not incorporate a feature intended to allow
continuous venting during transport.

Packaging, Contaipment,
Storage

71.45

Any liting attachment that is a structural part of a package must
be designed with a minimum safety factor of three against
yielding when used to lift the package in the intended mannq,
and it must be designed so that failure of any lifting device under
excessive load would not impair the ability of the package to
meet other requirements of this subpart.

Packaging, Contalpment

71.73

Test procedures. Evaluation for hypothetical accident conditions
is to be based on sequential application of the tests specified in

this section, in the order indicated, to determine their cumulgtive
effect on a package or array of packages.

Packaging, Contﬂiners,
Inspection, Tesfing

71.107

The licensee shall establish measures to assure that appligable
regulatory requirements and the package design, as specifi¢d in
the license for those materials and components to which thig
section applies, are correctly translated into specifications,
drawings, procedures, and instructions.

Packaging, Corltainers,
Records Managgment
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EXHIBIT 4 (Continued)

WASTE

SUMMARY OF NRC REQUIREMENTS FOR
STORAGE OF RADIOACTIVE MATERIALS AND

and periodic audits, to verify compliance with all aspects of t

he

guality assurance program, and to determine the effectivengss of

the program.

CITATION NRC REQUIREMENTS KEYWORDS

71.121 The licensee shall establish and execute a program for Packaging, Contginers,
inspection of activities affecting quality by or for the Inspection
organization performing the activity, to verify conformance with
the documented instructions, procedures, and drawings for
accomplishing the activity.

71.125 The licensee shall establish measures to assure that tools, Packaging, Confainers,
gauges, instruments, and other measuring and testing deviges Maintenance Protcedures
used in activities affecting quality are properly controlled,
calibrated, and adjusted at specified times to maintain accunacy
within necessary limits.

71.127 The licensee shall establish measures to control, in accordance Packaging, Stgrage,
with instructions, the handling, storage, shipping, cleaning, and Shipping Procedires
preservation of materials and equipment to be used in packaging
to prevent damage or deterioration.

71.129 The licensee shall establish measures to indicate, by the uge of Packaging, Confainers,
markings such as stamps, tags, labels, routing cards, or other Labeling Procequres
suitable means, the status of inspections and tests performgd
upon individual items of the packaging.

71.133 The licensee shall establish measures to assure that conditions Packaging, Progedures,
adverse to quality, such as deficiencies, deviations, defective Conditions Adverse to
material and equipment, and nonconformance, are promptly Quality, Corrective f\ction
identified and corrected.

71.137 The licensee shall carry out a comprehensive system of plahned  Audits, Quality Asgurance

Program
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EXHIBIT 5

Summary of Design Requirements Stipulated in Regulatory Guide 1.143

Regulatory
Position No.

Minimum Design Criteria

Liquids

1.1

The liquid radwaste treatment system, including the steam generator, blowdown system,
downstream of the outermost containment isolation valve should meet the following criteri

111

The systems should be designed and tested to requirements set forth in the codes and st
listed in Table 1 supplemented by regulatory positions 1.1.2 and 4 of this guide.

1.1.2

Materials for pressure-retaining components should conform to the requirements of the
specifications for materials listed in Section Il of the ASME Boiler and Pressure Vessel Cg
except that malleable, wrought, or cast iron materials and plastic pipe should not be used
Materials should be compatible with the chemical, physical, and radioactive environment
specific applications during normal conditions and anticipated operational occurrences.

Manufacturer’s material certificates of compliance in the codes referenced in Table 1 may
provided in lieu of certified material test reports.

1.13

N

indards

Df

be

Foundations and walls of structures that house the liquid radwaste system should be designed to

the seismic criteria described in regulatory position 5 of this guide to a height sufficient to
contain the maximum liquid inventory expected to be in the building.

114

Equipment and components used to collect, process, and store liquid radioactive waste need not

be designed to the seismic criteria given in regulatory position 5 of this guide.

1.2

All tanks located outside reactor containment and containing radioactive materials in liqui

should be designed to prevent uncontrolled releases of radioactive materials due to spillaﬁe in
c

buildings or from outdoor tanks. The following design features should be included for su
tanks:

121

All tanks inside and outside the plant, including the condensate storage tanks, should hay
provisions to monitor liquid levels. Designated high-liquid-level conditions should actuate
alarms both locally and in the control room.

1.2.2

S

11”4

All tank overflows, drains, and sample lines should be routed to the liquid radwaste treatment

system.

1.2.3

Indoor tanks should have curbs or elevated thresholds with floor drains routed to the liqui
radwaste treatment system.

1.2.4

The design should include provisions to prevent leakage from entering unmonitored and
nonradioactive systems and ductwork in the area.

1.25

Outdoor tanks should have a dike or retention pond capable of preventing runoff in the evgnt of

a tank overflow and should have provisions for sampling collected liquids and routing the
the liquid radwaste treatment systems.

-25 -
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EXHIBIT 5 (Continued)

Regulatory
Position No.

Minimum Design Criteria

Gases

2.1

The gaseous radwaste treatment system should meet the following criteria:

211

Materials for pressure-retaining components should conform to the requirements of the
specifications for materials listed in Section Il of the ASME Boiler and Pressure Vessel Cg
except that malleable, wrought, or cast iron materials and plastic pipe should not be used
Materials should be compatible with the chemical, physical, and radioactive environment
specific applications during normal conditions and anticipated operational occurrences.
potential for an explosive mixture of hydrogen and 